studies have shown that both normal and rheumatoid synovial cells maintained in long term culture synthesised proteoglycans. There were significant effects of passage and age of the cultures on proteoglycan synthesis.
Materials and methods

CELL CULTURES
Cell cultures were derived by means of techniques involving explant culture (Marsh et al., 1978) from 7 rheumatoid and 9 normal human synovial tissue specimens (see Table 1 for clinical features). Seven normal synovial specimens were obtained at meniscectomy and 2 were obtained at necropsy. All rheumatoid synovial tissue was obtained at surgical operations. For comparative purposes 7 lines of skin fibroblasts were cultured from skin excised at the time of abdominal surgery from non rheumatoid patients. (Marsh et al., 1978) 'supernatant' sample. Cells were then washed twice in Tyrode's solution containing 0 05M Na2SO4. These washings and media were pooled. CPCprecipitation and measurement of radioactivity was performed on both cells and supernatants, as described above. Duplicate suspension cultures (as described above) were used for both incorporation of
[35S]-sulphate and for enumeration of cell numbers. The number of cells per monolayer culture was determined by extrapolation from duplicate suspension culture data.
Results
SHORT-TERM SUSPENSION CULTURES
The total incorporation per 104 cells of [35S]-sulphate into CPC-precipitable macromolecules by short-term suspension cultures of skin fibroblasts and normal and rheumatoid synovial cells were grouped into those from the first to the fifth passage inclusive, and those of later passages (Fig. 1) . In the analysis of the data all differences between mean values were subjected to Cochran and Cox's modification of Student's t test.
Rheumatoid synovial cell cultures incorporated significantly more [35S]-sulphate into CPC-precipitable material than did normal synovial cell cultures (P<0 01). On the other hand the incorporation by skin fibroblasts was significantly less than that of normal synovial cells during the first 5 passages (P<0 05). After the fifth passage, however, the incorporation by skin fibroblasts increased significantly (P<0'01), and this incorporation was significantly greater than that of normal synovial cells (P<0 01) or rheumatoid synovial cells (P< 0 05). However, rheumatoid cultures continued to incorporate significantly more [35S]-sulphate (P< 0 05) than did normal synovial cultures during these later passages.
SULPHATE RETENTION INDEX
The proportion of the [35S]-sulphate associated with normal or rheumatoid synovial cells was 40-50% of the total incorporation (Fig. 2) . There was no difference in this respect between normal and rheumatoid cells. With skin fibroblasts, however, about 30 % of the total incorporation was associated with the cells, and the difference between synovial cells and skin fibroblasts was statistically significant (P <0.01) and was maintained right through to the tenth passage (P <0 '05). Fig. 3 (Gregory and Robbins,1960) . During the CPC-precipitation the effective electrolyte concentration in the supernatants or cell samples was no greater than 0-14M or 0 *029M respectively and hence was well below the critical electrolyte concentration above which sulphated glycosaminoglycans are not precipitated (Scott, 1955) .
MONOLAYER CULTURES
To maximise labelling the cells were incubated in Tyrode's balanced salt solution, which contains no sulphate, and cells were used in suspension as the incorporation of [35S]-sulphate was greater than in monolayers. Total labelled material precipitable by CPC in both cells and supernatant was estimated and not that in the supernatants alone. About 40-50% of the labelled material was associated with synovial cells (Fig. 2) . This has also been observed with chondrocyte cultures (Srivistava et al., 1974; Wiebkin and Muir, 1977) . Stidworthy et al. (1973) has reported that glycosaminoglycan synthesis decreased with age both in vitro and in vivo and that the relative amount of nonsulphated to sulphated glycosaminoglycans also increased. The donors of normal synovial tissue were not matched for age, but the individual cell lines did not show any positive correlation between donor age and levels of sulphated proteoglycan synthesis (Fig. 4) demonstrated. By the sixth passage cells were markedly uniform in size and buoyant density (Marsh et al., 1978) , and it is emphasised that in comparative studies cultures should be matched for passage number. When this was done, it was found that up to the fifth passage skin fibroblasts synthesised less proteoglycan than synovial cells and that rheumatoid synovial cells synthesised 2 to 3 times more than normal synovial cells. Although the standard error differences of the means was large, they were nevertheless statistically significant. The results suggest that the rheumatoid synovial cells may have undergone a metabolic change that was not reversed in culture after many passages. It also appears that, when comparisons were being made, cells cultured for the same length of time and number of passages should be used. As polyanions bind Clq component of complement (Agnello et al., 1969) , the production of increased amounts of sulphated polyanion by rheumatoid synovial tissue in vivo might activate complement locally and so potentiate inflammation in the joint. 
